Diabetes poses a severe burden to the world. It is anticipated that 642 million people will suffer from the disease by 2040, if no urgent action is taken to prevent it.
of Yaoundé more than a decade ago. Investigating the burden and associated factors of DFU are important facets for prevention strategies. However, there is paucity of data on the prevalence and risk factors of DFU in primary and secondary hospitals of Cameroon, and a need to assess the trends as most studies date back to more than a decade. To bridge this gap, we set out to determine the prevalence of DFU and high risk for ulceration, describe the clinical presentation and identify factors associated with DFU, and in Limbe and Buea Regional Hospitals.
Materials and Methods

Study Design and Setting
We used a cross-sectional descriptive and analytic study design to determine the prevalence of DFU and high-risk for ulceration, describe the clinical presentation and identify factors associated with DFU in the Limbe Regional Hospital (LRH) and Buea Regional Hospital (BRH). The STROBE (STrengthening the Reporting of OBservational studies in Epidemiology) statement was used as a reporting guide for this study. 10 Data collection was performed in these hospitals over a period of 2 months, dating from the December 10, 2014 to the February 13, 2015 . Most of the collection was done in the respective diabetes clinics of these hospitals. The 2 clinics are run by a medical doctor (diabetologist) who moves from one hospital to another according to a timetable. He is assisted by counselors, nutritionists, and nurses, who are responsible for the day-to-day management of diabetic patients who are registered in the clinic. The doctor consults twice a week for each clinic. The LRH and BRH are both located in the southwest region of Cameroon, serving as secondary level hospitals as well as teaching hospitals. Each has a bed capacity of more than 120.
Patients
Patients were both diabetic outpatients (diabetes clinics) and inpatients (medical and surgical wards) receiving care at the 2 hospitals. A convenient consecutive sampling method was used for selection. Patients older than 21 years, who gave their consent, were included whereas those who presented in acute states were excluded.
Study Procedure and Data Collection
Confidentiality, anonymity, and privacy of all patients were guaranteed at all the levels of this study. Patients were interviewed using a face-to-face interviewer-administered questionnaire, which consisted of 3 parts: The first part was on sociodemographic characteristics, the second part addressed clinical characteristics, while the last part focused on physical examination. Some terms used in describing the study patients were the following: inadequate physical exercise, excessive alcohol consumption, and tobacco use. Inadequate physical exercise was defined as lack of 3 or more sessions of at least 30 minutes of physical exercise per week. Excessive alcohol consumption was defined as the consumption of more than 10 bottles (7 bottles for women) of locally made beer per week. Each bottle contains 650 mL of alcohol, which is equivalent to 2 units. Tobacco use was defined as the consumption of tobacco of any form within the past 3 years.
History of foot ulcer was confirmed if the patient had had a foot ulcer lasting over a month. History of hypertension was confirmed if the patients had once been diagnosed of hypertension by a physician, and/or was on antihypertensive treatment for at least the past 6 months.
Patients were subjected to a physical examination which included measurement of blood pressure, weight and height. The blood pressure was measured using an electronic automated blood pressure machine (Omron M2). With only light clothing on, the weight of the patient was measured with a balanced scale to the nearest fifth kilogram. The height was measured using a stadiometer and recorded to the nearest half centimeter. The body mass index (BMI) was calculated for each patient using the formula weight (in kilogram)/(height [in metres]) 2 . Foot examination was carried out to assess peripheral arterial disease (PAD) and neuropathy. Palpation of pedal pulses (posterior tibial and dorsalis pedis pulses) was performed to rule out PAD. The posterior tibial pulse was felt by curling the fingers of the examining hand anteriorly around the ankle, in between the medial malleolus and the Achilles tendon, above the calcaneus. 11 The dorsalis pedis pulse was felt with the patient in a recumbent position and the examiner at the foot of the examining table, placed fingertips near the center of the dorsal long axis of the foot lateral to the extensor hallucis tendon. This pulse could be aberrant in location for some individuals, and as such required some searching. 11 Response to 5.07/10g Semmes-Weinstein monofilament was evaluated to diagnose peripheral neuropathy. Prior to the study, the test was demonstrated on the patient's hand. On each foot, there were 03 touch sites: plantar surfaces of the great toe, first and fifth metatarsal heads. 12 The monofilament had to buckle and lasted approximately 2 seconds. With the eyes closed, the patient was asked to report "Yes" if the stimulus was felt or "No" if the stimulus was not felt on each test site. The application was repeated twice at the same site, with alternate one "mock" application in which no filament was applied (total 3 questions per site). The response was abnormal if there was the "No" response at 2 sites. 12 One monofilament was used on a single patient only. Patients with absence of both posterior tibial and dorsalis pedis pulses were considered in this study as having PAD, while those with abnormal response to the 5.07/10g monofilament were considered as having loss of protective sensation (LOPS).
14 The diagnosis of DFU was made from the IWGDF definition and classified according to the Wagner's classification. 15 A low-grade ulcer was considered as grade 1, otherwise it was high grade.
Patients with no diabetic foot ulcer were grouped into risk categories: "high risk" and "low risk." An "at-risk" patient according to the IWGDF is a patient with diabetes who does not have an active foot ulcer, but who has peripheral neuropathy, with or without the presence of foot deformity or peripheral artery disease, or a history of foot ulcer(s) or amputation of (a part of) the foot or leg 3 otherwise the patient is not at risk. In this study, high-risk patients were considered as "at-risk" (those with no DFU but had an abnormal response to the 10g monofilament, or a history of DFU, or a history of amputation) while low-risk patients were those not at risk for ulceration. The patients with no DFU were further classified into 4 categories, according to IWGDF risk classification of developing DFU. 3 Category 0 were patients with no LOPS (patients not at risk) and least risky, category 1-patients with LOPS only, category 2-patients with LOPS, PAD, and/or foot deformity, and category 3-patients with a history of foot ulcer or lower extremity amputation, and most risky.
Ethics
Our study was approved by the institutional review board of the Faculty of Health Sciences, University of Buea, Cameroon on December 3, 2014 (reference number 2014/267/UB/FHS/IRB). Administrative authorizations were obtained from the hospital directors. All patients signed an informed consent form, in conformity with the Declaration of Helsinki on ethical principles, before inclusion in the study. 16 
Data Management and Analysis
Data were entered in Epi Info 7 software (Centers for Disease Control and Prevention, Atlanta, GA, USA), and analyzed using Stata IC version 12 statistical package (College Station, TX, USA). Frequencies and percentages were determined for categorical variables while means and standard deviations (mean ± SD) or median and interquartile range (IQR) were calculated for continuous variables. We used chi-square test to compare the categorical variables, t test or Wilcoxon sum-rank test to compare the continuous variables, and multivariate analysis using logistic regression to determine factors associated with DFU. Factors included in the multivariate analysis were those found to be associated on bivariate analysis (P < .05) or known to have an association with DFU (in this case, the history of history of foot ulcer).
Results
Sociodemographic and Clinical Characteristics of Patients
A total of 203 were included in this study out of 207 approached, giving a response rate of 98.1%. Out of these patients, 170(83.7%) were outpatients while 33(16.3%) were inpatients. Participant's age ranged from 26 to 96 years, with 51.2% (104) from the LRH. A total of 198 (97.5%) had type 2 diabetes while 5 (2.5%) had type 1 diabetes. Majority of the patients, 91.6% (186), had achieved at least primary education. Most patients (66.5%) had monthly income of less than 50 000 FCFA (about US$100). Other general characteristics are shown in Table 1 .
The main cardiovascular risk factors found were hypertension, physical inactivity, overweight or obesity, and smoking (Table 1) . Twenty-eight (13.8%) patients had a history of diabetic foot ulcer lasting at least 1 month, 14 (6.9%) had foot deformity, and 2 patients had a history of amputation.
Foot Abnormalities and Prevalence of Diabetic Foot
On foot examination, 11 (5.4%) patients had clawed toes, 8 (3.9%) had callus, and 1 had gangrenous foot; 34 (16.7%) patients had LOPS, and 23 (11.3%) had PAD. Twenty-four patients had DFU giving a prevalence of 11.8% (95% CI = 7.7%-17.1%), mostly affecting females with a female-tomale ratio of 1.18. The mean age of these patients was 55.4 years. The commonest ulcer location was the plantar region, 33.3% (8) . Table 2 describes the locations of DFU and grading according to the Wagner's classification.
Thirty-nine patients were high-risk for ulceration, giving a prevalence of 21.8% (95% CI = 16.0%-28.6%). According to the IWGDF risk classification system for DFU, 14 (35.9%) patients were category 1, while 16 (41.0%) were category 2, and 9 (23.1%) were category 3.
Factors Associated With Diabetic Foot
In bivariate analysis, only LOPS, and PAD were significantly associated with DF (Table 3 ). In multivariate analysis, patients with LOPS and PAD had a 3.73-fold and 3.48-fold increase in the risk of DFU, respectively (Table 3) .
Discussion
In this study, we found the prevalence of DFU in the LRH and BRH to be 11.8%, with 29.2% of the cases presenting higher grades diabetic foot (grades 2 to 4) according to Wagner's classification, and the prevalence of high risk for ulceration was 21.8%. PAD and loss of protective sensation were independently associated with the presence of diabetic foot complications (both P < .001).
One in every 9 diabetic patients had DFU in these 2 regional hospitals, which is indeed high and falls within the range of previous reports in Yaoundé, Cameroon, 13% by Tchakonté et al, 9 in 2005 and 11% by Kengne et al, 17 in 2006. There has been a rising prevalence in diabetes in Cameroon (0.8%-1.6% in 1994 to 4.4% in 2010) and the world at large. [18] [19] [20] As such, it could also have led to a constantly high prevalence of DFU in Cameroon since 2005.
As per the DFU grades, there were also variations with regard to the prevalence of DFU. We observed that more than 70% of patients had low grade ulcers. Grade 4 DFU was as rare as 4.2% while no patient presented with grade 5. A similar observation was made by Tchakonté et al 9 with a reported prevalence of 78% of low-grade DFU and no grade 5 lesion. The prevalence of low-grade DFU probably depends on the study site. A report from a surgical ward in Pakistan showed that two-thirds of admitted diabetic patients presented with high-grade (grades 2 to 5) DFUs. 21 Most frequent location being the plantar surface (sole) of the foot, representing 33% of the ulcers. This is a classical location of most foot ulcers 5 and is highly suggestive of a neuropathic mechanism. 22 A high prevalence of high risk for ulceration was observed as 1 in 5 diabetic patients were in the high-risk group. This somewhat replicates the findings of Malgrange et al 23 but contradicts the findings of Wu et al 24 and Dòria et al 25 who reported much higher prevalence. In multivariable logistic regression, PAD and LOPS were independently associated with diabetic foot. As universal risk factors of DFU, PAD 24, 26 and LOPS 27 were unsurprisingly associated with diabetic foot in our population. This corroborates finding from other reports around the world. 28, 29 A systematic review by Singh et al 30 revealed a 7-fold increased risk of developing diabetic foot from exposure to trauma, as a result of LOPS.
Despite filling a gap in the literature in sub-Saharan Africa, our study has some limitations. The cross-sectional design lacks the ability to assess temporality. Second, PAD was defined based on the absent pedal pulsations assessed by palpation rather than the measurement of the ankle-brachial pressure index (ABPI). LOPS was assessed with only the 10g-monofilament wire. Hence there would be an underestimation of PAD and LOPS, respectively. Our findings should be interpreted with caution as this was essentially a hospital-based study. However, the 2 facilities are home to the 2 main diabetic clinics in the region and are likely to have the main pool of patients with diabetes.
In conclusion, prevalence of DFU and high risk for ulceration are high, affecting 1 in every 9 patients and 1 in every 5 patients, respectively. The predominant location of ulcers is on the plantar surface of the foot suggesting a predominantly neuropathic mechanism in this population. LOPS and PAD are independently associated with DFU in this setting. Future larger and nationally representative studies should stratify the risk of ulcer development and also explore other potential determinants.
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